Vfe show that observed changes in the nature of the conducting state of 17 
(CDW) phenomena in metals, especially the layered dichalcogenides of the transition series, remains high, particularly as regards their origin and the physical properties which accompany the transition to the CDW state. '~R ecent advances in ab initio band-structure theory avoid the approximations underlying the more conventional approaches to the one-electron problem (e.g. , muffin-tin approximations, lack of self-consistency, shortcomings in the basis-set representations, etc. ), and have been found to describe accurately the properties of the normal state of these compounds. In particular, the nature of the conducting state of TiS, " and TiSe, ' (semiconductor and semimetal, respectively), which had been highly controversial for some, time, ' has now been correctly predicted; even more strikingly, these calculations were able to predict the dimensions of the electron and hole pockets in TiSe"' in excellent agreement both with transport measurements' and with recent angle-resolved photoemission data. Sj Fig. 1 (ii) In the low-z regime, zs0.235, the L, ' state has acquired antibonding character (by hybridizing with the out of plane p-, s-tates of Se) and has consequently increased its energy to cross the I', (z-y) valence states, producing a semiconductor (cross-hatched region in Fig. 1 ).
The electrons now tend to occupy the I'3 and I, states which are deeper in energy, leading to a possibly more stable state of the system in the dimerized phase. This may be viewed as a simple two-dimensional analog of a Peierls-type transition.
The displacement pattern actually observed in the CDW state of TiSe, produces an average short- In line with this, we note the experimental evidence for the occurrence of the surface superlattice in the group-V Ta dichalcogenides. "
In conclusion, we feel that although more complex patterns of atomic displacement which lead to a Ti-Se bond shortening might also produce similar effects, our model configuration change involving the variation of a single structural parameter provides a physically appealing interpretation to the variation in the conducting states and yields a quantitatively correct deformation parameter. As we have seen, energy-band results based on variation of z yields the essential elements of the relations between the structure and the conduction state of the material. The existence of such a band-overlay modulation so sensitive to particular atomic displacements might lead to important experiments, including the ef--fect of intercalation and pressure on the conduction properties as well as the prediction of the absence of a surface superlattice due to atomic relaxation at the surface.
